Effective management of threatened and exploited species requires an understanding of both the genetic connectivity among populations and local adaptation. The Olympia oyster (Ostrea lurida), patchily distributed from Baja California to the central coast of Canada, has a long history of population declines due to anthropogenic stressors. For such coastal marine species, population structure could follow a continuous isolation-by-distance model, contain regional blocks of genetic similarity separated by barriers to gene flow, or be consistent with a null model of no population structure. To distinguish between these hypotheses in O. lurida, 13,444 single-nucleotide polymorphisms (SNPs) were used to characterize rangewide population structure, genetic connectivity, and adaptive divergence. Samples were collected across the species range on the west coast of North America, from southern California to Vancouver Island. A conservative approach for detecting putative loci under selection identified 288 SNPs across 129 GBS loci, which were functionally annotated and analyzed separately from the remaining neutral loci. While strong population structure was observed on a regional scale in both neutral and outlier markers, neutral markers had greater power to detect fine-scale structure. Geographic regions of reduced gene flow aligned with known marine biogeographic barriers, such as Cape Mendocino, Monterey Bay, and the currents around Cape Flattery. The outlier loci identified as under putative selection included genes involved in developmental regulation, sensory information processing, energy metabolism, immune response, and muscle contraction. These loci are excellent candidates for future research and may provide targets for genetic monitoring programs. Beyond specific applications for restoration and management of the Olympia oyster, this study lends to the growing body of evidence for both population structure and adaptive differentiation across a range of marine species exhibiting the potential for panmixia. Computational notebooks are available to facilitate reproducibility and future open-sourced research on the population structure of O. lurida. 7 8
INTRODUCTION
datasets. For neutral SNPs, K = 5 had the strongest support based on the Evanno method. Visual inspection of 263 STRUCTURE admixture plots for K = 6 included an additional population grouping of Willapa Bay, WA and 264 Coos Bay, WA that was further supported by PCA and F ST results (Figure 2 ). I refer to these six groupings 265 as phylogeographic "regions": Northwest Vancouver Island, BC (NWBC), Puget Sound, WA plus Victoria, 266 BC and Ladysmith Harbour, BC (Puget+BC), Willapa Bay, WA plus Coos Bay, OR (Willapa), the other two 267 Oregon sites (Oregon), Northern California (NoCal) from Humboldt Bay, CA to San Francisco Bay, CA, and 268 Southern California (SoCal) from Elkhorn Slough, CA to San Diego Bay, CA. STRUCTURE results for the 269 outlier SNPs supported K = 2, but visually results were similar between the outlier and neutral SNPs at K = 5 270 with the exception of Discovery Bay, WA in Puget Sound showing higher admixture with NWBC ( Figure 2 ).
271
The separation of Willapa sites from Oregon was not observed using the outlier dataset until K = 8.
272
PCA on both SNP datasets demonstrated a strong relationship between latitude and the first principal 2.5%-1.5% of the variance. The outlier dataset showed similar regional spatial structure for PCs 2-4, but only 278 showed slight separation of Oregon from Willapa ( Figure 2 ). PC1 of the outlier dataset represented 21.4% of 279 the total variance, and PCs 2-5 represented 9.2%-3.1% of the total variance.
280

Population differentiation and isolation-by-distance 281
Pairwise population-specific F ST was higher for outlier SNPs, but both datasets qualitatively illustrated roughly 282 six geographic "regions" of genetically similar populations and an overall trend of isolation-by-distance, 283 where F ST values were higher between sites that were farther away from each other (Figure 3 Bay, CA (0.0039). Victoria, BC showed higher pairwise F ST with the other British Columbia sites than with 287 sites from Puget Sound, WA. Mantel tests showed a significant correlation between pairwise F ST and coastal 288 water distance for both datasets, indicating a strong trend of isolation-by-distance (p-value = 0.001) ( Figure   289 3).
290
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Washington and Puget Sound. When allowing for an increasing number of migration events, the proportion 293 of variance in relatedness between populations explained by the model began to asymptote at 0.991 for 7 294 migration edges ( Figure 4 ). All of these migration events involve either the Puget+BC or Willapa regions, latitude using the neutral dataset shows a strong relationship between genetic diversity and latitude (R 2 = 306 0.86)( Figure 6 ), as did the outlier dataset (R 2 = 0.871).
307
Functional annotation of outliers 308 The 129 GBS loci containing outlier SNPs were functionally annotated using Blast2GO. Eighteen of these 309 mapped to protein coding genes in the GenBank database, primarily from Crassostrea virginica and Cras-310 sostrea gigas. One mapped to the O. lurida mitochondrial NADH dehydrogenase subunit 5 gene (nad5), 311 which exhibits high variability in oyster species and is commonly used for metazoan phylogenetics (Xiao However, outlier loci did provide evidence for adaptive divergence among some populations with high inferred 334 admixture, and are informative as candidate loci involved in local adaptation. This study highlights the 335 importance of using both neutral and outlier markers for conservation and management applications.
336
Regional population structure and gene flow 337 Significant population structure was observed across the range of O. lurida in both the neutral and outlier 338 markers, with sampling locations structured into six distinct regions. Notably, most of these regions fit well 339 within previously described biogeographical provinces based on marine species distributions (Hall, 1964; 340 Valentine, 1966; Fenberg et al., 2015) . In addition to describing the rangewide population structure of O. individual outlier loci plotted against latitude for 19 populations of O. lurida. One SNP is represented for each locus, except in the case where two outlier SNPs from the same locus showed different spatial patterns (e.g., locus 277490). Populations are colored by inferred phylogeographic regions.
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